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La atom reactions with acetonitrile (CH3CN) and pentanenitrile (C4H9CN) are carried out in a laser-vaporization su-
personic molecular beam source. Metal-containing species are observed using time-of-flight mass spectrometry. In this
talk, we report the mass-analyzed threshold ionization (MATI) spectroscopic characterization of two metal-containing radi-
cals, La(CH3CN) and La(C4H9CN), formed by La associations with acetonitrile and pentanenitrile, respectively. Adiabatic
ionization energies of the two La-alkane nitrile species and their vibrational frequencies are measured from the MATI spec-
tra. Metal-ligand binding modes and molecular structures are investigated by comparing the spectroscopic measurements
with density functional theory calculations and spectral simulations. For both alkane nitriles, the preferred La binding site
is identified to be the nitrile group with a -bind mode, the resultant metal complexes are three-membered metallacycles.
While a single isomer is observed for La(CH3CN), two rotational conformers are identified for La(C4H9CN). The binding
and structures of these metal-alkane nitrile radicals are different from those formed by metal ion reactions, where metal
ions were reported to favor  binding with the nitrogen atom.a
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